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Art Unit: 2633 

DETAILED ACTION 
Claim Rejections - 35 USC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless ~ 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 14 and 18-20 are rejected under 35 U.S.C, 102(e) as being anticipated by Hansen 
et al. (US 6,271,950 Bl). 

Regarding claim 14, Hansen et al. disclose an optical modulator (transmitter 101 in 
Figure 1) comprising: 

a plurality of electrical precoding modules (i.e., delay elements in delay encoder 107), 
each of the preceding modules operable to receive a data stream and to precode the data stream 
(column 2, lines 58-65); and 

a plurality of phase modulators coupled in series (phase modulator elements in M 
electrode phase modulator 106), each of the phase modulators operable to receive the precoded 
data stream from a corresponding one of the precoding modules, to receive an optical signal from 
a preceding one of the phase modulators in the series, and to modulate the received optical signal 
according to the precoded data stream from the corresponding precoding module (column 1, 
lines 37-46; column 2, lines 53-57). 

Examiner notes that Hansen et al. disclose that the elements in delay encoder 107 are 
considered "pre-encoder" elements (column 2, lines 63-64). 
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Regarding claim 18, as similarly discussed above with regard to claim 14, Hansen et al 
disclose a method for precoding optical data signals (Figure 1) comprising: 

receiving a plurality of electrical data streams (Do, Di, . . ,Dm-i) all having 
communications at a first data rate (column 2, lines 58-59; column 6, lines 50-61); 

electrically precoding each of the electrical data streams (using delay encoder 107 ; 
column 2, lines 58-65); 

receiving an optical carrier signal (from CW laser 105); 

phase modulating the optical carrier signal according to each of the electrically precoded 
data streams to generate an optical data signal encoding information from all of the electrical 
data streams (using M electrode phase modulator 106), the optical data signal having 
communications at a second data rate equal to the number of electrical data streams multiplied 
by the first data rate (column 3, lines 42-45). 

Regarding claim 19, as similarly discussed above with regard to claims 14 and 18, 
Hansen et al. disclose an optical modulator (transmitter 101 in Figure 1) comprising: 

means for receiving a plurality of electrical data streams all having communications at a 
first data rate (transmitter 101 includes inputs for receiving data streams Do, Di, . . .Dm-i); 

means for electrically precoding each of the electrical data streams (i.e., delay encoder 
107; column 2, lines 58-65); 

means for receiving an optical carrier signal (transmitter 101 includes an input for 
receiving an optical carrier signal from CW laser 105); 

means for phase modulating the optical carrier signal according to each of the electrically 
precoded data streams to generate an optical data signal encoding information from all of the 
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electrical data streams (i.e., M electrode phase modulator 106), the optical data signal having 
communications at a second data rate equal to the number of electrical data streams multiplied 
by the first data rate (column 3, lines 42-45). 

Regarding claim 20, as similarly discussed above with regard to claims 14, 18, and 19, 
Hansen et al. disclose an optical modulator (Figure 1) comprising: 

a first precoding module (for example, the delay element in the delay encoder 107 shown 
in Figure 1 having delay "i") having an input and an output, wherein the input receives a first 
electrical data stream (for example, data stream Di), and the output transmits a first precoded 
electrical data stream; 

a second precoding module (for example, for example, the delay element in the delay 
encoder 107 shown in Figure 1 having delay "2t") having an input and an output, wherein the 
input of the second precoding module receives a second electrical data stream (for example, data 
stream D2), and the output of the second preceding module transmits a second precoded 
electrical data stream; 

a first phase modulator (for example, the particular phase modulator coupled to delay 
element having delay "x") having an optical input, an optical output, and a data input coupled to 
the output of the first precoding module, wherein the optical input receives an optical carrier 
signal, the first phase modulator modulates the optical carrier signal according to data received 
on the data input to generate a modulated optical signal, and the optical output transmits the 
modulated optical signal; and 

a second phase modulator (for example, the particular phase modulator coupled to delay 
element having delay "2x") having an optical input coupled to the optical output of the first 
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phase modulator, an optical output, and a data input coupled to the output of the second 
precoding module, wherein the second phase modulator modulates the modulated optical signal 
according to data received on the data input from the second precoding module to generate an 
optical data signal (column 1, lines 37-46; column 2, lines 53-65). 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 15-17 are rejected under 35 U.S.C, 103(a) as being unpatentable over Hansen et 
al. in view of Ono et al. (US 6,097,525 A). 

Regarding claims 15 and 16, Hansen et al. disclose a system as discussed above with 
regard to claim 14 including precoding modules comprising delay elements, but they do not 
disclose precoding modules that perform an exclusive or operation or comprise a D flip-flop and 
an exclusive or gate as recited in the claims. 

However, Ono et al. teach an optical communication system including a precoding 
module (for example, in Figure 16; column 9, lines 1-15). Regarding claim 15 in particular, they 
teach that the precoding module is further operable to precode the data stream by performing an 
exclusive or operation between the data stream and an output of the precoding module (using 
exclusive or circuit 26 in Figure 16). 

Regarding claim 16 in particular, they teach that the precoding module comprises: a delay 
27 having an input and an output; and an exclusive or gate 26 having a first input coupled to 
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receive the data stream, a second input coupled to the output of the delay 27, and an output 
coupled to the input of the delay 27, the output of the exclusive or gate further coupled to a 
corresponding modulator 30. Although Figure 16 shows a 1-bit delay circuit 27, it is well known 
in the art that D flip flops may be used to hold/delay bits and thereby implement the 1-bit delay 
circuit 27 taught by Ono et al. Ono et al. further explicitly teach that flip flops may be used in 
their precoding module (column 10, lines 61-63). 

Regarding claims 15 and 16, it would have been obvious to a person of ordinary skill in 
the art to include precoding modules including exclusive or gates and flip flops as suggested by 
Ono et al. in the system disclosed by Hansen et al. in order to enable direct detection of the 
signals at the receiving end (as taught by Ono et al.; column 1, lines 55-62; column 4, lines 43- 
51; column 9, lines 7-9). 

Regarding claim 17, Hansen et al. disclose delay modules 107 each disposed between the 
data stream inputs and a corresponding one of the phase modulators. Although Hansen et al. also 
call these delay elements "pre-encoders" as discussed above with regard to claim 14, they do not 
specifically disclose delay modules in combination with separate, other precoding modules. 
However, again, Ono et al. disclose including precoding modules in order to enable direct 
detection of signals, and the combination of Hansen et al. in view of Ono et al. as discussed 
above with regard to claims 15 and 16 would comprise a system having delay modules in 
combination with separate, other precoding modules. It would have been obvious to a person of 
ordinary skill in the art to include precoding modules of the type taught by Ono et al., in the 
system already including precoding modules in the form of delay modules as disclosed by 
Hansen et al., in order to enable direct detection of the signals at the receiving end. 
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Allowable Subject Matter 

5. Claims 1-13 are allowed. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
The prior art, including Hansen et al. and Ono et al., does not specifically disclose or fairly 
suggest an optical modulator or a method for precoding optical data signals including the specific 
combination of all the elements, steps, and limitations recited in independent claims 1,9, 12, and 
13, particularly wherein a first phase modulator phase modulates an optical carrier signal 
according to a first data stream to generate a modulated optical signal; and a second phase 
modulator phase modulates the modulated optical signal (i.e., the output from the first phase 
modulator) according to a second data stream to generate an optical data signal, wherein the 
second data stream comprises a time-delayed version of the optical data signal (i.e., the output 
from the second phase modulator, in a feedback configuration). 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christina Y. Leung whose telephone number is 571-272-3023. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 571-272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-2600. 



Application/Control Number: 10/028,658 



Page 8 



Art Unit: 2633 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




